Microbial associations in gut systems of wood- and bark-inhabiting longhorned beetles [Coleoptera: Cerambycidae].
Using fluorescence in situ hybridization (FISH) techniques and PCR-based rDNA sequencing, gut microflora in the larvae of bark- and wood-inhabiting cerambycid beetles (Rhagium inquisitor, Tetropium castaneum, Plagionotus arcuatus and Leptura rubra [Coleoptera: Cerambycidae]) was investigated. A total of 12 novel ascomycetous yeast strains were isolated from the gut content. Panfungal and strain-specific oligonucleotide probes identified two yeast strains as Candida rhagii and Candida shehatae, which were colonizing specialized organs (mycetomes) adhering to the gut of R. inquisitor and L. rubra larvae, respectively. Fragments containing these organisms were constantly being released from the mycetomes into the gut lumen. Whereas the mycetome symbiont of T. castaneum could not be identified, all larvae of this species harbored an additional bacterial endocytobiont in their gut epithelium. This novel gammaproteobacterium belonged to the Sodalis clade of insect symbionts, which includes the secondary endosymbiont of tsetse flies (Sodalis glossinidius) and the Sitophilus oryzae primary endosymbiont (SOPE). Extracellular gut flora of the investigated cerambycid larvae was comprised of Alpha-, Beta-, and Gammaproteobacteria, Actinobacteria, Firmicutes, Verrucomicrobia and Acidobacteria. However, the individual composition among investigated larvae was highly variable and supposedly depended on individual host nutrition.